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tCiei.g/^>boxfeo7to rtviiy-bmni 20. 12 

1. 13 1. 13 2. >$^-Maiai 2 4. 1 2 5. 
b/<:?^7-r VI 2 6. 1 2 7(0*M;55»^bi-Swi:^B6 

[0 0 6 ol m^^(r>iM\t. ^tt^tto«ft-c^*n* 

Y^—^fX^r^—f^^^ (RTA^fe) XtTXJ^@:V\ Ld> 

rr^-yv^x^tt>fboxS^fTofco i^Pfi^Sti. 

#ffi^^^-^3V^-C3 0 0-70 or. »*L<(:i350 
— 5 5 0^0. C:r-Cf:i4 5 Ot:. 2^rao«IfS^fTo 

/Co 

[0 0 6 ll mic^^^jffi^l^l 3 8. 1 5 0»^O 

oy-;^^^i:. Ki^'<>^®JSi-*r5=3>'^?^ hTfi- 
zv^Jg^KU^fco ^U-C. y-;^m«ii3 9. i40tK 

JS?i^«TMiw(^m®^. T i 1 0 0 nm. T i 
tfAll^SOOnm. T i K 1 5 0 n m^>^/^^y ^ife"C 
aft UT0fife bfc 3 S^^omS t UTffl V^fco 
[0 0 6 2] l^_b(7)Xa-C. CMOSlElSSOn^-r^>'l- 
F T mti^-V-^/Vf^^K®^ 14 5. ® 1 
40 «1 4 8. 1 4 9. fS2<D^n^mmi 4 6. 1 4 7 d> 

^fi/j:5^^ iGOhVmm 146a. I47a^. 
>y-^«ffi^S>^cC?>^5:v^«« (LDD««) 146b. 
1 4 7 b;5i5;eix^n?^^$ixfc:o -tUT. mi(0^^^ 
M«l 4 8tty— UT. ^1<^^)K^^«14 

[00 6 31 -j^. p^^^/U^TFTJl. ^^^/^m 
^^^1 4 2. m3(0^*fii^«i«l 4 3. 1 4 4^5?^^ 
$HfCo ^LT. ®3<o:f«feffl«14 3(iy-^ffl« 
so i:bT. ^3<0^tt«^««l 4 4tiKW>'««i:^i^o 



(10) 

17 

fco (13 2 (B) ) 

.[0064] 02 (C) \^^l^y<—i$^\Bm<D±m 

cmmmmn. m2 (b) ^mbTv^^o ^^m\^ 
^ H 2 o^a^ ^ m 3 <D««s ^ ^j^fiK $ 

[0 0 6 51 01 ^02"C«. n^-r^/W^TFT^ p io 

^^^/V^T F T ^ ^nn^m^-tt^^X^^ CMO S 

[0 0 6 6] [mt^Bm2]:^^m(DTFT(Dm^^m2 

6^fflv^x^b^c|¥^^cm^i-5o r^> :irx*t:i02 6 
(c43tts«-»-i*ji> ii!i*5j:t;^0 2o«-«^#^*ne$-^ 

bmSl3 1. I 3 2 tM^^^^2(D^n^M^l 
46 a m^J:htJ:\^^^2<D^m^m^l ^Ght\^i^ 20 

i-^LDD^^ (Lov) ^;t-^<-^5/>^U?^^V^LDD 
(Loff) }65jg^$tvTV^5o 
[0 0 6 71 LDD^SttdiSV^TLovi: LoffCO:^$fi 

S^l^^l-LDDO;*-— (Lov) 30 

off) /)*^J^J*$^x6t><^T*fe^o 
[0 0 6 81 ro3tfco:7;i- h-^^^ti. 

[006 91 «^or. Lovi:Loffi:OS$i;if:ilS:H-o 
n^m^^TLhkx^. f^K-r5TFT<Of->f XirOieta-g' 40 

FT<7)S:tHio-0ij^^i-o ^k^hotf 

Y%mhit—^^—=7V^'t^%2<O^W^W$<^ 4 6a 
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^14 6 bcO:g:^^^t:^^i-^w t;J|5-etfCo 
[00 7 01 K7^>'<lElK(^i^ 

:7 hUv^;5^^0K<OTFT-*?'. y^5/:7rIlIlS<7>TFTi^ 

^2<o^mn^^\ 4 6 b»i:igi^-f.Ut>K«t^i^^®t/j:*^ 
ofCo U^^f-L^Jt^^-g^fiPSmJE^^^UTLoffcO 
M^O. 5-3 Mm(0®HT*^^-mJ^^;5)^<=»^Co WEE 

^3ffi«J®« 14 6b (oms^. < /j: 5 L:/t 

[0 0 7 11 ^fc. :/^[El^-^. pj^l35l-i^it 

§TFTtt:^:7li»ff<^iiJSni^g6Cfc:4?>> «»J;tf^^ 

H2<0^i^fe^M*Sl 4 6 a ^1. 5Mmi:U. -J^-hm 

11i::^w^-^5/:/b;^i:v>m2 0^*fii^®«i 4 6 b^ 

[0 0 7 21 — p^-Y^/V-MTFTlCti, ^-^^/^ 

^;6^ofCo ^OIS. ;*:^^<Dn^-\'^/l-MTFT^I^«|(0 
«it^UTt>fiV^;&s. p^Y^yV^TFTIi^^^^^fi 

^i4;65i^V^fci^). :^>m»?L^^VNT*n^^^/l-^TFT 

P ^^'VMT F T Scigffl bX tj^pIbBaJH 
[0 0 7 31 [3IJ6Jgffi3]*-f. SlUSJ^ffii i:I^CXS 

^c^^^v^0l (e) tc^-r^^^^#/co ^bT0 3 (a) 

ici^-TJ: 9te:, vv?;^ i 2 8 . 1 2 9. 1 30 

^^^tcBfe^uyh^. 1^>?>«L b-^:;^!^ 3 0 1. 3 0 2. 
3 0 3^J^^U:rCo Uv?^ h-^:^^ 3 0 2f:in^^;^^yv 
MT F T h h%2 (O^WkW$^(^-U^Wi 0 

(A) ) 

[00741 Uf^<ojLm^^MMm 1 ^ l^ilJ- UXtr 9 

r^:x. 0 3 (b) {zmi-cMosm^ff^j^^^fitco 

■^LT. n^-^^/VSTFTl^H^-^-^/VJ^^^^l 4 
5 > H 1 <0^*6i^®Sc 148. 149.^2 <r>>ff^^m 

^-vmmtm^j:^nm (gold^^) i47a^. 
^-vmmtm^j:h^j:\^^mm (lddm«) i47bi5 

m^^Mz. ^LT. Hlco^|i&^ii«l 4 8Hy->^ 
mmt VX. 1 o^i^feffiSc 1 4 9 (i Kw>< 
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10 0 7 5] [mmmm4]>^^Mmm^m4^m^^xm 
(c) [^Tf^-r^m^mzo 

10 0 7 6] -eUT. y:t h^^^^mmi^X. l^i^:^ 
h'^T.^AOl. 402. 40 3, 4 04^?I^^U. K 

^>(:jLy^i^^mcx^mi<r>mmMi or tm2<Dm 
^fv^. ^mi^m io4. lostcy >^i>mm^tifcmm 

430. 431. 432. 4 3 3 ^m^X^tc. 
[0 0 7 7] Z.Z.XUi^::^h^7.^^Tyi^:y^^XXl' 

h-^:^^ tmc^m^MiV. i^v^y!. 4 1 3. 4 

14. 4 15. 4 I 6ti^^tl^tl(Dy<>^ — :^±\zm^^ 

1^4 (B) pici/v^;?^ b-^^^^-j^— ha 
[00 78] ^LT. h*y^=^^y^>i!rm\^xr)^-h 

*i--5r ^{CJ:«9. <$^-bmil4 1 9. 4 2 0. 4 2 
1. 4 2 2. ^-hiB«|4 2 3. 4 2 4. >^-h^<>^^ 
^>'4 2 5. 4 2 6. 4 2 7^?i^^£LfCo 

[0 0 7 9] ^LT. Uv?;^ h-^;^^ 4 17. 4 18^ 
JFMU. y-fmiS4 1 9. 4 2 0^-7^^ ^ UTpM 

[00 80] i^^oxmj^ HJfe?^® 1 1 mm^ brfr 9 

::^T% 1^2 (B) \Z7f:^CMOSmmm^^tltCo 
^UT. n^-V^/VMTFT(^:fi^'Y^/W^^M«l 4 
5 . m 1 (Oyfn^m^ 148. 149i:tE2 co:i^*fi«bffi 
^1 4 6. 1 4 7^m^^t\^tio m2(O^W^ 
^-\:mMt:t-^<-=7y':r'r^W^ (GOL 
D®a) 146a. 1473^:.-^^- VmMt^-^^- 
^^:/:7'L?teVN®«c (LDD^^) 146b. 147b^ 
;6SJ^^$ttfco -^UT. mi<^^3Ki^««cl 4 8Hy- 

UT. m 1 (o^m^mm \4 9\tvi^>( i^mm 
[0 0 8 1] immmm5]>^^m<om,(ommmm^m5 
tp^^^/umrFr^m~mm±\ci^m\^. cmos 
m\^^\^^xmm^^o 

[00 8 2] IIM?^^i^l^«j;iS«5 0iJi 

tcT^^5 0 2. 5 0 3^J^^L. ^ h\^^^BW^m^V^ 
t^h^^&^^mWm^O 4^ 5 0 5$r?^^Ufco $b 



m^5 0 8^fl^^u. ins (A) (om^^mtz. 

[0 0 8 3] m^^2(oyyi- V^:^^^^m\^x\^-J:^ 
r. ^-V^<:^y^:y(D-^^m^\.fz (0 5 (B) (D 

5 10) o ii3(7)^m®ie'5A 1 -cfe^^-^. 

[008 4] -^UT. ^3(D:7:^- 

5 0 4 ^ . ^m{^m 5 0 5 (75^ -r;^;/^?^^^^^^ 
10 5 l^^^:^ b"^:^^ 5 1 1 . 5 1 2^J^jSuy5io 

#. iEII^?i^fife-r5^«tJ:t v-:;?>^ b-^^^^ 5 1 sSrj^ 

[008 5] -^Ur. >';i-;^>'>fV (PH3) ^fflV>fc 
fco ^(^XSX^Ii:. hJte^MS 0 6 i:^ 1 O^mM 

5 0 7^m\^x^(Dy(D^mi;^m\^')i^^mK\'t^tL^ 
tc. ^jgajEfis 0 k Qwtm^\^wt'&\^fz, ^mv^m 

Jc^jD^n^ y >'(D^Sfi. 1 X 1 Oi«'-l X 1 Oi^at 
oins/cm3c7)®Hlc:-r5(Od>$f*b<. Z.:LXVt\XlQ 
20 " atoms/cm^ t b^feo ^UT. **«c»t;i y :/dS^^$ 
tt:fe^*iE5 14. 5 15. 5 16. 5 17;^5j^^^tl 

(DX^^o (13 5 (C) ) 
[00 8 6] -^tLT. ^4COy:^ «9 t-v?>^ 

b'^;^i5'5 1 8. 5 1 9. 5 20. ^-^CO^^^UT. 
p ^-V^/WMT F T;6??|^^$n'5¥^«ft:« 5 0 4 <7)-|f5 
tc. p^$:l^^-r5 K-t'^^'^Xm^fTofCo p^^# 
#i-^^*£^7ulg^ bXti. ^a^^ (B) . TJV^z^ry 
30 A (A 1 ) . ;^fy (Ga) d5^^ttTV>-5d5. 

X\±if-u-^^^<D^n^5mb\.X. i^T^y^" (B 
2 He) $r^v^r-Y;rvK— :?"fe-CS^JPbfCo wr-et>^ 
3iSJE^8 O k e LT. 2 X 1 02<»atoiDs/ciii3<D« 
StC/fCnv^Sr^^Ufco -^Ur. (D) tc^-rJ:5 
(C7Kn>';ii5i^^^{C^.;(J0$ixfcm3<o;f*««bffi«5 2 
1. 5 2 2$:J]^^U/to 

[0 0 8 7] ^O^. Uv^;^ h"^:^^ 5 1 8. 5 19. 
5 2 0^^*UT. :^2<7)^m^5 2 3^^®tCj^^U 
;rCo m2CD^mg5 2 3 filg 1 cO^«S 5 0 7 ^I^CM 
40 ^^'C?^figLTt>g:<. Ta. T i . Mo. W}5^bilrftV 

2(DMMM^ 2 3(Oj?:$J±l 00--1 OOOnm. 
b<ti 200 — 50 0 nm-C?f^fiKLT:^ttf^SV\ (13 
5 (E) ) 

[0 0 8 8] mS(Oy:t h^y^^\ZX ^ Uiyy. h 

-^^^^ 5 24, 5 2 5. 5 2 6. 5 2 7 ^J^^bfCo ® 

i(Dmmmtm2(Dmmm^h^y-c^^y^>isrm\:iX^ 

^^/<?$i5^^^*UfCo ^bT. y-baS5 2 8. 5 
29. 530. 53li:. hEU 5 3 2. 5 3 3 

50 ^. h^<^7><>5 3 4. 5 35$r?^^UfCo 
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[0 0 8 91 y—hy<>^y^ly\^. ms<DmWM5 I 0 

i^^m 1 (ommm 534^^2 (Dmmm 535 tx-mt>in 
1 u ^^^^^ i^fcmmtAunxh «9 . mmim%: 

100901 -=eu-C. mQ(r>'7:tY^:^^\^ii^yyi^:^ 
Y^:^^ S Z Q ^ 5 3 7, 5 3 8$r?g^LfCo Uv':?^ h, 
-t:^^ 5 3 7tin^-Y-1^/^'STFTC0>>*— hSiSS 3 

0. B3\t. ^2<D^nmm^<D-^^mb'Bxm^ 

^tlhii(DX^ofZo l^i^^ h-^:?^!?' 5 3 7«, LDD 
[0 0 9 11 -^UT. n^Srft-^-r^ K— fc'V^XS^ 

4 0^ ^'S^^n^5^1o:f:*Ei^®^5 4 1 ;65Jf^ 
^^Ix/co rr-ei:i. -^^J^^^c.^ (PH3) 4rfflv^yh 

JtniiSSEEJ^s 0 k e v^ii5Ji5)(c^^Ufco r.cDffi*^ 

TiS5»**r*> 1X10"'-1X1021 atoms/cni3 t 
't^(Di)m^\^<. rr-eJil X 1 O20atoms/cm3^ U 

fzo me (A) ) 

[0 0 9 21 ^ur. >/-hjteigdK5 0 6. >/-ha« 

528. 529. 530. 531. ^5^— hiSj^5 3 2. 

5 3 3. f^^;^^-f >5 3 4. 5 3 50^®lC^l 
O^Pflte^MS 4 1. 5 4 2 ^?fMU/Co H 1 (^gPe^Jfe 
»®E5 4 1 fiSfbv-y =iVJKT*>9. SOnmtDm^X 

m^^tifco -kfzm 1 o^p^^^M5 4 2 f^Kfbi^y 
[00931 m^m<DTM^. ^fi^fKowkA-vmrn^ 

hif— ^/Vr:=i— (RTA^) T*tT;^(^g:V\ 

T:=^-/u&T-fiH4ffc:(oxs^tTo;fco mmMmn. 

^ffl^tf te:*3V>T3 O 0^-7 0 Ot:. »^b<tt350 
-5 5 0^:. ;iw-C«4 5 0*C. 2 ^ra(D*Q.S^fTo 

[00 9 41 mi<^SWitei&^5 4 1. 5 4 2fi:^<0 

— :^mffi54 3. 5 4 4^ KU^ vmfiiS 4 SSrJI^^b 
i^^lOOnm. T i ^^tf A 1 ^ 3 O 0 n m. Ti 

mi 5 onin^::^y<y^&x-mmvxm^vtz3mmm: 



(0 0 9 51 U±<DTMXs CMOSlH]KOn5^-V^/W 

MTFTjc:n^^;t^/w?gj«ffl^5 4 9. rnKD^f^n^m 

^5 5 2. 5 5 3. m2(DTm^m^5 5 0. 5 5 lii^ 

^aJi^ffi^ (GOLD«*§E) 550a. 551a ^. 

5 5 1 b;!i5^tl.^tb?i^^^tLfCo -^UT. ^ 1 O^M^ 
^«5 5 2liy->^®^^ LT. mi<^^^3fei^ffi^5 5 
10 3 ft KW:^®«6i:*oyS:o 

[00 9 61 —:;^, p^^^/i-^TFTJi. ^-r^/i-Jf^ 
fife®«5 4 6. ||3(D:T^*fi^^«5 4 7. 5 4 8 ;d5ff^fi8i 
^tty^io •^LT. Il3<^:^«««^®«5 4 7fiy-;^ffi« 
^LT. :^3<DT3^#j®*S5 4 8fiKW:^®«^/j:o 
;^Co (0 5 (B) ) 

[0 0 9 71 ^fc. ms (C) \'X^>y<—i^^^CD±m 

C'»rM«3gtiEI5 (B) i:»lSLTV>-5o *^^ic:}o 

^ ^ 2 a: ^ 3 <^^mg ^ ^ 

[0 0 9 81 115 ^laex-fl. n^^^/vMTFT^p 
^^^/VMT F T ^ ^mm^m^^t>^X^^ CMO S 

[00 9 91 [^ife?i^«i6 ];*:^^(?:)f|b.(D^j!i6Jf^^^[i|7 
30 ^08tCj;i?K^i-^o rr-TJt. n^-y^/V^TFT 

i: P^-Y^>'l-MTFT^[^— S«±{;if^Sab. CMOS 

[ 0 1 0 0 1 fi:«5tc. mmi^m 5 ^i^^jcsk 7 0 iji 

J^T«fem7 0 2. 7 0 3^?^^L. ^blCjefaR^}^^*^ 
:^)-bfi8;^&*t¥^ft:S7 0 4. 7 0 5^?f^^LfCo $b 

mM7 0 8^J^fifeL. 0 7 (A) (Dm&^^mz, 
[0 1 0 ll »:tCUv?^ h-^>^^^Ji^figL. ^3(0^a 

m^VtL mr (B) <O7 10) o ^3 0^«Sd5Al 

[0 10 2] ^Ur. ^|£^(^a7 0 4t. ^^«^^7 0 

v?^ b-7>^^i:7 7 1 3^Jf^^£Uri3V>Tt>SV\ 
[0 10 31 ^bT. :7;r>^y-<>^ (PH3) ^^V^fc 
50 -f:^:^K~:/ifeT-n^^ft^-r6 K-fc^^^i/xm^tTo 
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icmnn^ti^v :^(Dm^n^ ixio*^ — 1x1019 at 

18 atoms/cm^ ^ U^Co -^rb-C. ^^mi^M^cV :ytmM^ 
tufc®«7 14. 7 15. 7 16. 7 1 7ib^m^^tl 

(D-V^h^o (^7 (C) ) 
[0104l^LT. l/v^>^ h-^^^^ 7 1 8 , 7 19. 

7 2 0>^?^^UT. pMSrW-^i-^ K-fc">irxmtc4fe 

m^ffofc, rrT*t^. ml^o^«g^5!^*^t^TV^6 

(B2H6) ^ffiV^T^::^^^ K-rT'^'C^^DL/^Co ^rT* 
hMmm&%: 4 0k eVt UT. 2X102° atoms/cm^ 

(r>m&\z^^>%:mm\.fco ^ut. 117 (d) tc^-r 

2 4. 7 2 5 ^Jf^^LfCo 

10 10 5] iUH^<7)XSli:||J6i^^5l::t^^x.(^g:<. m 

8 (A) -C^-TJ: 5t-l^v^^ h-^^i^ 7 3 9. 740. 
74 1^?fMU. nM^#-^-r5 K-e^'^J^XglCj:*) 
mic^^iW^S^7 4 2. 7 4 3^JF^^UfCo LT. 
CMO SlilKOn ^'V^>'^MT F Tie:ti^^;^^/W^^® 
«c7 5 2. mi^^^i^^^«7 5 5. 7 5 6.^2(7):^ 
*i£i^^:«7 5 3. 7 5 4d5j^^$n:rCo ^^-C. ^20 

(GOLDffi«) 7 5 3 a. 7 5 4 a . -5^— hSS t 
y^^bJ^d^V^-Hi^ (LDDM^) 7 5 3 b. 7 
5 4 b;65-^tb-iett?^fiK^ttfc. -ebX. ISl<^^»fe^^ 
*K7 5 5f:iy-;^««E^LT. S l c>:^3ffiifeS«c7 5 6 

[0 1 0 61 — p^i'^/vMTFTft. ^-^-^yw?^ 
^®*t7 4 9. m3O^*€feffi*S7 5 0. 7 5 1;65J^^ 

^nfco ^ur. l|3o^i^ife?®*^7 5 ofty-;^^^ 
^ UT. ms (D^^mmmis. 7 5 i n k i^mmt t^o 

fc« (^8 (B) ) 

[0 10 71 ^8 (C) Yt^>^<—^m&<0±M 

m^7^\^. TFTa5>cOA-A'^®^3t. ^-V^ 

C'»r®«jg«. 08 (B) ^:mLTV^5o 

2cD^m^^d^bJ^^^ix. >'ft. ^1 

[0 1 0 8] 0 7 ^@8-eH. n^-^4^/W^TFT^ p 



NMOSlHlK^. IKS^:^l^gfO®^gBOSi^TFTtC 

5^ ^ S ffl 5 r t -e # 5 o 

[0 10 9] 

mm^<owmmx^^ cmo s ©K^i^^i-ftss-r s 

[0110109 S« 901 left. ^JxJt =3 

10 -::^v^tt<oi 7 3 7 7 :=^S3K(cf^^$n'5Mr/P;«; 
y;^^>^SS^>mv^fco ^UT. S«9 0 1 (^.TFT;6> 
J^fig^n^^ffilC. TJ&M9 0 2^7^^X-x'CVD^^ 
7.y<v^^XW^^\.fz.^ T^J^9 0 2^i0^LTV^?:^V^ 

=i>'ffi[Sr2 5-'i 0 onm. ;::;::"CH5 0 

nm(Dj?$lC, ^^fbv^y =i>J^^5 O'-'S 0 0 nm. ^ 
::T*(tl 5 0 nm<0@$lCjf^^UfCo ^^c. TftM9 0 

2 It. y =1 y =^ v^ 

[ 0 1 1 1 1 T^M9 0 2 lt±fB«*«.(^ffetc. y'^X^ 
20 CVDfe'eSiH4. NH3. N2 0:6^^f^K$tt5B 1 
OK^b^ibv- y >^JK^ 10-10 0nmOJ¥ ^ ICJF^^ 
L. -^^_htCSiH4. N2 0d^^fNM^tL^m2(7)^>fb 
^{ki^y ^>^]^^1 0 0 — 2 0 0 nmCOii:$lca®JF^^£ 
Lfc2S«3t^LT>bSV\ 

[01121^1 (Omit'^iti^ y ^^ft¥tf ^S^CO 

y ^^'J^rt. S i H4^ 1 OSCCM. NHs^ l O OSCCM. 

N2 0^2 OSCCMi: UT^j;S:^tC^AU. SS^S 3 2 

5X:. ^f£::jE;^4 opa. ikmrnti^mo, 4iw/cid2, 

30 iSmJ^^me OMHzi: VfZo ^2(Dmtmt^^') 
^l^m\±. SiH4=^4SCCM. N2O^4 0 OSCCM. i: b 
T^iS^fC^Ab. ^«taS4 0 0t:. ^jeJE;^4 0P 
a. WmMti^^O. 4 lW/cin2. i*mi^JS^6 OMHzi: 

s 1 <7)K{b^^bvy =r lymvxmwi^^'tAznK.x. ^<d 
f)K m 1 (Dmtmti^ v ^ i^m^ ^ hmMmxitmvx 

[0 1 1 31 ^^scJC. C<^T:^9 O 2 0±tC5 Onm<D 

<(t 400-55 ot:-t?s^raJ!jn}»bTJKbK*^a.s^tT 

V>. -g-W**ft^5atomic%J|^T<h LT. MS^fcOXS 

50 [0 1141 ^^T. T^mt^&mi^v^:^mti^\^^ 



V5?Bm^a)S^ ° (0X6 ^6 0 60) (a) 60) ^ 

^^^x^wm^^^^^ -^/:^a>zm ^^^^ [9 2X0] 

(a) dvi^assc^ gisD/saiw sioixs'-'gioxx 
l<?eatQ:<^<? ':^J^iif2»**a>^« [92X01 

( (V) 6 m) 

^jf^^*fe^a)S^:i-4i-?Yl?%2-'X 'o^sHdO- 

4*:i.nYJcP>ioos 0 0 (»h) ^4*^1^^ ^vioo 

so 9Z^ s) ^ao o g~o 

OX 0 ess^JSmfec^sH^^JISfel ^-^^ [esxoi 

*~ 0 0 2 I^J > n "rauOOOX'-OOX ?^JifS^O? 
X -OsOf^g^^^^aijLi^^.oi^ S MS MX ^:^\:2\^m 
I V:fl8 0 6SSfta)8^ [Z Z X 0] 

$ /^^;^-i^A\a)%6 6 6 6 -6 659* 

%'in^^5?f^^54-^iJ-Yct"i=» 0 ^ 0 

i$^:;i>/r^i::9^MAV "94-¥^^:^i?^a)«^o o 2^ 
^M:LnYfe^>^i3^ (ZN) (^v) 

^xm!s.'^Rz:<^y^w^m/A ^^mo>^ [x 2 x oj 

o " 0 9 - 0 X im ^^x^ z^mj- 

"5^a-5?:?:r.>Sg^o?94-3^?5::^)9 0 6^^4>- 

9Z 



^:^J?:::>^a.n^^Jf^^><r:n<.-^n/:-.,M^ (d) 
^fia.$^a)SSuiu 0 2'-2?«j_a>gi»fta>x|| 

$aa)«i« 0 9-^0 x::}ia)^fS&a)X^5$^v4?/n^gi 
.a.ss"oco 8 xm¥fSc^a[«xa)i*£r ^soi^r^a. 

0^ sQf ? :r 9r4-^i^3?Jltm^ -yJ- Ci <€X^^0 " O 2 

'mmxmj^^^>^^^i^\^m<^y'im^m^ [02x0] 
:if03z. 0 6^^o)x^ ^^W^m4.2^^tX^* 

'Ll^JiSf^^^QfAV ^oj^ M X ^« x?:u 0 6^a^a)X^ 
•'^^^3^^:^^:? 8 0 6^Sfea)e^ ^:?z,0 6^mfec^ 

I||3:iffi^a)9 0 6^«9jfM-^ ^X^^ [6 X X 0] 
°::^q^^Jf-)$tfa)Uiu 0 0 X 

\^'0^m4''S^mx^ma>^^ 0 9 I'-^o 9Z\ 
>n^« ^uiu 0 0 2 — 0 x^^^c f;/iq>^q>^:;^n 

oz 6^1^06^606 mmm*C/>^V [ 8 X X 0 1 

''^^n^^^goe ^t^oe ^eoea** 

m^m<^ Ci^-s^^m-j-'^^'s^mx^c- izxxoj 

\^'§^x'^m 

'^^m<^ Ci^-m^^mmM ^^^^^/c^m'^xy^^^m^^ 
c ci^^m^^^mMm^t-ixmmm:^ ^fei [91x01 

\\m^m^f—^ x—^—'^%\x]fAm%^ ^^^^ 
^%mT<k4''^\^m^m^^^ a^^m^s^ [9 x x 01 
?®3}^^/r.4i^^lf^a)XdX9ai$?if4f ^a^^^ill^ 

S3 
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[0 12 7] ^ur. m3<Dy^ h^:^^\zxr). 

f*:^ 9 0 3 ^ . ^^«cH 9 0 4. 9 0 5 ^/l-?^^ 
l^v^^ b-^^i^ 9 1 1 , 9 12. 9 15. 9 

v?;^ h-^>«Li5^ 9 1 3. 9 1 4^J^^bT*5V^Tt>aV\ 

mjcmti^xn. y V (p) . filtm (As) . r>^^ 

V (Sb) /.^^*;65^^t^TV^5;5^ r:i-cri. y >'^ffi 
v\ '7:t:^y^:^ (PH3) ^fflv^fc:-f K-T'ffi-C 

i^m\cmu^ti^ y ^(^g^t^. ixio^^^ixio 

i»atoins/cm5o*gffltCi-ScodS»*U<. rCT?{*lX 

1 0 ^8 atoms/cm^ t LfCo ^ LT. ^^f^gt^ V 
(P) ;65^iJD$tLfcffi^9 17, 918. 919. 92 
0.9 2 ld5?^J*^ixfCo rrT*?gfiK$^fcy V^&S^ai 

^i^feM«^^tL^tiCOT*3b^o ®9 (B) ) 

10 12 9] -^(OS. h-^^^^^^UT. ^2 

CD»mS9 2 2^mF®»C?^^LfCo «2<D»®i9 2 2 

1 <D^m^ 9 0 7^1^ MViP(xm^ ^^x%^<^ 

Ta. Ti. Mo. ^t^hm\t\\.fz^m^^^^h^^ 
^«tt«'^S^^fflV^So ^UT. :l|2 0*«S9 2 2(7)^ 
^f^lOO'-lOOOnm. if ^ U < 2 0 0 — 5 0 0 

nmTJFMbT:JoJtf^e:V\ (|g 9 (C) ) 

[0 13 01 ^4(^:7 h'^>^iJ^tcj: «9 wv^^ h 

•^;3^^9 2 3. 924. 9 2 5. 9 2 6. 9 2 7. 9 2 
FT(7)y— hmS^. CM0S{5lK$Dj:t/M^TFT<0 

i:^m<OXMxm^^^fci^. m 1 9 3 1. 9 4 

2tm2<Dmmm9 3 2. 9 4ii^^^^mt^m±xm^x 

b\^ui:^:;^h^:^^ 9 2 9 2 8^J^^bfco 

[0 13 1] mi(DmmMt^2<DmnM\^v'7^:^^> 

mffi9 2 9. 9 30^. Ma»9 3 3. 9 34^. 

hy<;^7-r >'9 3 5. 9 3 7. 9 3 8. 9 4 0 *r?g 

[0 13 21 >>'-h^<>^^>r>'«. m3(ommM9 z 

6. 9 3 9:65^10^^9 3 5. 9 3 8 ^^2<7)^® 
S937. 940^ Xmf:>k\.tz^ =7 y Vmcommt UT 

[0 1 3 3] ^UT. Uv^jx h-^;^^ 9 2 3. 9 2 4. 
9 2 5. 9 2 6. 9 2 7. 9 2 8 ^^<0^^^ UT. p 



F Tt^^^^if\.:!b^M^m 9 0 3 (T^-^Slc 

5^*Bfe7C*t LThi. (B) . T/V^ = e^A 

(Al) . ;^/y!>A (Ga) . t^^hfhX^^^t^^ ^Z. 
X\%7f.ui^^^(Dyffmi7tmt\^X. v^^^^^ (B 

2H6) ^fflv^r-r;^vK-:/&-c^^LfCo wCi^ctj^lra 

iSWESr 8 0 k e V ^: LT. 2 x l O^^ atoms/cm^Ofll 

SJc:;Kn>-^^L:feo -^-LT. 13 i 0 (A) tci^-fi: 
b\Z,:^u:yi)>nWim^WS^^M:.^3<o:^n^m^9 4 
10 3. 9 4 4;5Sj^^$ixfCo 

[01341^10 {A) xm^rfhtitzU^y^V^:^^ 

h"^;^:^^945. 946. 94 7. 94 8. 94 9. 9 
5Q. 9 5 1 SrJ^j^UfCo ^5<o:7:i- b"^:^^(^n^-r 

t). K7-f^5^^^^i/j£tCj:»9y-hm®9 5 2. 9 5 
3. 954. 955. 956. 9 5 7d5j^^$^^^ - 
(r>t^^—VmM9^2^ 9 5 3, 9 5 4. 9 5 5, 9 

5 6. 9^7\t.^2(0^fmomSi.9 11 . 9 18. 9 1 
20 9. 9 2 0. 9 2 1(0—ntmti:^i:b\Z.mfSL^thtz. 

(01 0 (B) ) 

[0 13 51 -^rLT. i^^J:^V^:^^^%±\:Lm^l.f:L 
^. 1§\tif^\^^y:^V^::^^ 9 Q 0^ 9 6 1. 9 6 2. 9 

6 3. 9 6 4. 9 6 S^J^fiSLfCo ^i^;^ h-?:?^^ 9 6 
1. 9 6 4. 9 6 5tin^-^^/VMTFT(D^— 

9 5 2. 9 5 3. 9 54. 9 5 5. 9 5 6. 9 5 7 ^. 

o:/to Uv?;^ h-^:^^ 9 6 1. 964. 965 f^. LD 

30 [0 13 61 -^LT. ^Q<OZ7^ h-^;^^^ffiV^Uv?>^ 
h-^;^:^'9 60. 96 1. 96 2. 9 6 3. 964. 9 
6 5$r^^U. nM^f^^-rS K-t->^XS^tTo 
fCo ^LT. y-:^®«^7^.^^mio:^3^i^®^9 6 
7. 9 68 i:KW>'®«E^/i:S||10^*eifeffi«9 6 
6. 9 6 9. 9 7 0$:?^^bfCo w:i-CJi. y^:^^^ 
:y (PH3) $r^V>fc-r:^>^K— >^^T-^TofCo ^fOX 

sx*t>. ^—vtmm:9 0fo^m\^x^(D'T(D^nwm 

JtoiSmEEfis O k e Vi:S;j6 

40 — l^V^xmirltebrjiSSST^fet). Ixio^S'-l 
X 1 021 atonis/cDi3^-f-5<^d5»^L<. d^-CCilx 
1 020 atoms/cm^ ^ (j^ 1 0 (C) ) 

[01371010 (c) *-ccDxa;65i^Tbytb. m 

1 (r>mw&mm9 71. 972 ^j^^T^xm^n^ 

fco *43]l-^{bixy =i>'a9 7 1 ^5 0 nm<0^$*C^ 

I^L^Co ^fkv-y =J VM9 7 1 li^^X-^C VDife-C?^ 

SiH4^5SCCM. NH3^40SCCM. 
Nz^l OOSCCM^ALXO. 7Torr. 300 

so 9 ? 2t l^Xmiti^ y ^ >m%: T E O S (letrae 
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thyl Orthosilicate) 5 0 0 S C CM, O2 ^ 5 0 S 
CCM^AUl To r r. 2 0 0W<omm&mt}^1^A 

[0 13 8] ^LT. ^^^(DXS^tTofCo m^M(D 
(RTAfe) T*fTX.f^fi:V\ ^ "Cf^ifRr ^i-yV-feT* 10 

v>T3 o 0—7 0 ot:. iff^L<t:i3 5 0 — 5 5 ot:. 
r ;i-C};i4 5 ot:. 2^W<o^S^SrtTofCo 

[ 0 1 3 9 1 H 1 OgPB^Jfe^]^ 9 7 1. 9 7 2 

UT. y'-;^Sffi9 7 3, 9 7 4. 9 7 5 ^ Kt^-f^m 
119 7 6. 9 7 7^?FMbybo ll^LTV>;:^V^d^ 
Jfe*?llT*tiro®@^. T i 1 0 0 nm. T i ^^ts 
AlKSOOnm, T i K 1 5 0 nm^;^-/'?5^^jfe-eS 20 

[0 14 01 eil±OXmT% CMOSHIKcOn^-^'^yV 

MT F T{cri^^^/w^^M«c 9 8 1, m\ (D^f^imon 

«9 8 4. 9 8 5. W,2<D^1^mW^9 S 2^ 9 8 3 

b:t—>^<--=7^y^^^m^ (GOLD^^) 9 8 2 a. 
9 8 3 a. >>'-h«11^:^-y<-^!y::?'L/^VN®« (L 
DDffiSc) 982b. 983b ii^^iX^fX.m^'^fX.fZo 
^LT. l|lco;F3Wfe««9 8 4{iy->^m«^LT. 
mi<0^»eifeffi«9 8 5«:KU-r>-«tS^:)^^oySio 30 
[0 14 11 P^-y^/^^TFTJi. f^8ltC^^>;/ K« 

iS<o>/- vnMt^m^^ft. ^^^/vm^mML9 7 8. 
ig3o;i^*ei^si«9 7 9. 9SQtm^^tLfzo 

l|3<O^Mifeffi«E9 7 9fiy-J^fi*Si: LT. ^3 
0^»eife®«9 8 OfiKW V^Sc^/c^ofCo 
[0 14 21 ^fc. B^TFTfi-^/W^y— h-Tr^^!9. 

^-^^/w^^s«c9 86. 99i^mi <o^m^m^9 

8 9. 9 9 0. 9 9 4 ^^20^M^^*^9 8 7. 9 8 
8. 9 9 2. 9 9 3;&>J^fifc$ttfCo ^ ^ T'lg 2 <o:^»6fe 

^—vmmt 7 5^ ::?'-r 9 8 7 4o 

a. 988a. 992a. 9 9 3 a haffii::^— 
^<— ^ :/L^^^V^^^ 9 8 7 b . 988b. 992b, 

9 9 Zhttm^^Mz, 

[0 14 31 r 9LT^i iir^-rj:5tc, &K9 0 1 

_btccMosieiK^. mmmm^^f\.tiT^^ 

[0 14 41 [^m^2l:*:^m^^iai 2^^V^Tlft^ 
i-5o Si 2fC*5V^T^3tlK9 9 6»:i. mmr^T(D^ 
»»Sd5J^«$iX^®«tC^i:>-frT?^^^n, T^]K9 so 



9 7 ^m^-t^m^m-f hfifz, m^m^ 9 ef^. t 

i . T a . C r . W/^ if 0:^JS^T??i^^'rtt|^Sv\ ^ 
yt. ^^-^x^iT^^-i^yi^^r K(WS i)T?I^^LTtft 

brtjav>o S3fei^9 9 6fil 0 0 — 4 0 0 nm. ft« 
WlCfi2 0 0 nmCOJl$-e?g^-rtttfSV^ 
[0 14 51 ^3tl^9 9 6±{C?^^i-5TFTOXS« 

^iS^Ji tct^^;tJ^Sv\ -^LT. 1^1 2(c^i-r>:^T'^ 

[01461 mmm 3 ] :¥^mmmx}'x. mmm 1 

m^m\^^^m^s ^m^7-i 3 0 e 5 2#<2^#. 
¥8-7 8 3 2 B'^^Anxm^^Hftmm^my^^^^t 

[0 14 71 i|#g|5p7_ 1 3 0 6 5 2-^ii^jatc: 

1 8 (C^-To ^TSS 18 0 1 {C^jk y ^J^ 1 8 0 
2^Bn. ^0±{C#^^^>>y rr^^l 8 0 3%?i^^U 
i^Co $b{C. fiftlfegL-T^l 0 p pmCO— >;/>5r/lx^'g'tfg^ 

m^iy^/i-m.mm^m^i.x:^iy^/u^^m 1 8 0 4 $r 
wmi^tc^ mi 8 (A) ) 
[01481 soot:. 1 mm(Dm.ykmj:u<D 

5 0 0-6 5 0*C-C4'-l 2^ra. «?IIx.f^5 5 O 

t:. 8^rBico^$as<£rm\ ^^Wixy r^^^i^i 8 0 5 
^jf^^Lfco rpbr^|»?>ttfc^efBSv'y3:/Ml 8 0 

sn^m-stitcm&'s^mx.tio mis (B) ) 

[0 14 91 ^fc. ^mW'S- 7 8 3 2 9-g-^aTffl:^ 

1 9xmm'r^o 

[0 15 01 ^-r. :^^:^mmi 9 0 it^i^^bi^y =i>^ 

J»i 9 0 2^^(t. ^co±tc#^aHi^y =r:/Ki 9 o 
3. Slfki^y 9 0 4^aJtt6^l-?^^£Ufco :i<^> 

Nf. mt->V ^l^mi 9 0 4cr>^$fil 5 0 nmt U 

[0 15 11 ftlCKfbVy avjgl 9 0 4^x<^5^-=> 
^UT. iPW6^lC^7LSl5 1 9 0 5 ^?^^L. -^(O^. m 
SS^SlTI 0 p pm<D=^iy^/i^^^t^mm=^iy&-Ji^mM 

m^mmvfco zin\c^io^ ^^y^ji-^mmisoeni^ 

J^^^tt. ^>^/V^WH 1 9 0 6^^71051 9 0 5(0 
SS^O^T-^^SSfv-y n^l^l 9 0 2 tSE^UfCo (S 
1 9 (A) ) 

[01521 5 O O'-e 5 0t:"C4'-2 4^ra. 

m^tts 7 ot:. 1 4mm(Dm^m^n\^\ t^^m^^v 
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«^oTV^5i:V^5*J^^5fo^o (1319 (B) ) 

[0 15 31 ±is2o<DS^fftc53v>rfieffl^tBj^^tt 

a^TC^ti. ::^^;/>ryl. (N i ) (D^^Ki^^ ^ 
(Ge) , ^ (Fe) . (P d) . (S 

n) . «B (Pb) . (Co) . e& (Pt) . 

« (Cu) . ^ (Au) , ^V^■o^7C*^ffiV^Tt>fi: 

KTfev^:^c. L;^>U?:c;a>b. :^^^^<OT F T«ig^fil 

[0155] 4 ] :^mmmn. mmm i v^ 

T. 10-247735. WM^p 10-1354 

6 8 ^<i^^^fcJi#^^ 10-135469 -i->^«{Cl|a 

[0 15 6] l^>i^StcfBm^nyt:fi^gli:. ^feS^^ft^ 
0 " atmos/cn^eiT. U < 1 X 1 0 »s atmos/cm^ (H 

[0157] ^mMm<om^\^^\i^xm 2 0 ^m\^^xm 

m-r^o wr-C(i:=i-::^>'^.tt<Dl 7 3 7SffilCft^$ 

i^s«r/v;^;y;^f7^S«$^fflv^ybo S2 0 (A) -e 

(i. ^JBS^JS-C^LfcJ^^fkO^it^ffiV^T. T^2 0 
0 2. JfeSSv-y ='>'M2 0 0 3>5SJ^^$ttfc4^^^^ 
LTV^5o ^UT. fe^WVy 3>'ffi2 0 O 3(0^®(C 
■^^^fficO^>fbVy =i>'K2 0 0 4;65l 5 0 nmCOm^ 

^^m^sm^'^ftmm^m^xh^o 
T. v^^mm-t^nu^mrnvx. m^aWiyv^^m 

icy V>65^$ttfcM^2 0 0 5 im^f htltL. 

[0 15 8] wO^fe^-e. ^m^m^'pxs 50 — 80 
n^not. ^^w-^y ='>imjcy>'j55^^HfcM«c 

2 00 5;&5y.;,^y >^^i^>f h^LTffl^, ^SS>y 



ri>K2 0 0 3^ca#LT\/^:rc^jK5c^^^y :/}65^J!ra$ 

ny5iS«2 0 0 5(cig:W^$-^;5w^:65-e#/Co 
[0 15 91 -^rUT. ^><^m<om^ti^]) =i>'B[2 0 0 
4^. y >^;65^J!jD$n/tm*S2 0 0 5 t 

1 X 1 0*7 atmos/cm^^^JLTl-^-Cte^^nfc 

10 [01601 [nifiC!! 5 ] :^mmwxn. mmm i x^ 

Lfc:*:^^^<OTFT^f^®i-5XS^c^oV^-C. ^^{*: 
[0 1 6 il rrx«. ^i^/j:< i:t)7 0 O'-i 1 0 o*C 

mmcomm^^m^^mm-'^'^mxh 0 . :^^mm 2 1 

Old^^VN^ttfCo ^UT^J6«ll3St;5^J60»j4X^b 

(D^^mi^m\^'r^tcMz^ mm^y<^-=^>'i^\.x^m 

#:S2 1 0 2. 2 1 0 3^?l^fifebfCo -^LT. 
20 2 1 02. 2 1 0 3^^o-C. V—Vmmm2 10 4t: 

T^^X-^CVD^X^^b^^bi/y =^>^M^7 0 nm 

(om^xm^i^fc^ (02 1 (A)) 

[0 16 2] ^LT. (ft*«)tCf:ij^fg) ^» 

m^^t^^mn^x^Mm^n^tio ^mmmxn. 9 
5 ot:. 3 o^tvfco ^3staa(i7 00—110 
o'c<7>tefflX]S«^'rttris< . *Q;a^rat> 1 o^a^^h s 
^m<omxm^i'ti\t^^>-:>tio m2i (b) ) 
[0 16 3] -^(o^m. :*^mmm<D^i^x\^. ^mi^m 
30 2102. 2 1 0 3 ty—hi&mm2 1 0 4 t(o^mx 
mmtmtm^^ti. b»fe»iK2 1 0 Tn^m^^ti 

^M2 1 04i:^#ft:g2 1 0 2. 2 1 0 3 

[0 16 4] J|^Jl±(DXmxf^Sa^tufc<5^- MfeSM2 1 
O 7 fi. jte&ltffi)5ffl< ^^^g 2 1 0 5. 2 1 0 6^ 

Mfi»M2 1 0 7 <o^m\^^m\^Si»ti:h(OX^o 
fco :*:^^^C0TFT(D^^^#5:?hJ?)JC«. £l|^OX 

[01651 [JiJfi*^ 6 3 :^mmmx\^. mmm s x^ 

J:»?^^-r5^^^-ro *-f. HiSfi^it-isvNX. g|9 

(A) X^$iX^^^^S9 0 3. 9 0 4. 9 0 5 f^. 

mmyvm^mi^^xi^m^tttcu^BSi^v =^i^mx^^ 

50 5>r i:;d5M*b;5^o/Co 



33 



(18) 



#H 2000-236097 

34 



[0 16 6] :i:i'cr:i. mio (b) (;i^-rxm^-T?^ 

(D^^^JSLfCo ^UT. Uv?>?^ 9 4 5. 9 4 

6, 947, 948, 94 9, 950. 9 5 1^K^*L 

/Co 

[0167] ^ UT. 2 2 iC^-rX 5 t-, gfySi^'c^ Vi;^ 
;^ f'^;^:^^ 2 2 0 1 . 96 1, 96 2, 9 6 3, 9 6 

fc^iS 2202, 2203, 966, 967, 968, 
9 6 9, 9 7 Otm^i^nit^ 

[0 16 8] r^r*, V>'i)mM^^timi^2 2 0 2^ 

2 2 0 sia^-rx^izpm^H^-t^^n^jumx-h^:^ 
^>'^s^^l^$tbTv^-5^5, y :/SSrii X 1 0 

19-1 X 1 021 atoms/cin3T'fc«9, J}^n>Jc^UTl/ 
2U&(Dm&X*mM^tl^(OX\ p^^^/VMTFT<^ 

[0 16 91 ^^O^^JB-C, ^m9^m^^X4 0 O'-S 0 
Ot:, 1 --2 4NpPb1, 6 0 0\:, 1 2^PBlcDj!jn|gi 

Rxj^ p f+^-r -5 ^jffiifeTc* ^mi^it-r ^^tt^x^ 
ht^j:^. m^Bit<D:i:m(omm^vx\^^rzmm 

(B) ) 

[0 17 011^2 2 (B) cOXS^Sj^TUfcb, i^l^O 
XS(tSllfet?«loxS«ciSv\ El 1 <Difcffi«:?g^i-:5 

[0171] immmT^i :^mmmxn. mmm 1-6 
\z.mm(7)^mxifm^tifcTi^y'>(y^ h y ^p^mm^ 

m^mi sxmm^^o 

[0 17 21 mi i(om&(orir'r^:f'^Y]} ^:^mWL 
(C^LT, ^-^y V-<— ^3 Vffil 3 O 1 ^J^^LfCo y< 
^/v'^— v^3 Vj^l 3 0 1 tl, ^{bixy =J^^M^5 0 n 

moji:$-c?^^Lfco mmmmt>p>fj:^m2(o 

^raifej^l^l 3 0 2^m\ 0 0 0 nmOi?$t;i?]^^L 

mmmi^mt\.xyt^ 4<y-r^ k, r^^^y/K ^y 
S'g^i-^^-rr<07Ky>f ^ K$rffiv\ 3oot:-c«i^£u 

[0 17 31 $e>(cm3 0Sraj»»S^^^Lfc. ^3 

(omm^mm 1 3 0 4 f^, y >r ^ k/^ ^<ommmmm: 

Xm&\^fz. ^UT, ^3<D^^|feltKl 3 0 4^^2 
<DmWi1^m\ 3 0 2, >3 Vl^l 3 0 1 {;i 



L, l^^a;^l 1305 ^j^^ u/^io m^mis 1305 

mi\:^>'i^^J^ • (I TO) ffiSrl 0 0nm<O 
[0 17 41 lai 4Jc^i-J: 9t-, KfSi^i 4 0 

10 1 t:ms(ommi&w^mi 304 ^M^msi 3 0 sm^ 

^<fflV^^tLTV^-5o ^rPjfiyoSSl 4 0 2tCft, 
»mKl 4 0 3^, iafpJjRl 4 0 4 ^J^JI^^Lfco EiRl 

mmm^tifcms "y^^^iy^^m^mx^xm^^'f-t^^ 
[0 17 51 ±m<oxM^mx. mm^t. cMosm 

^, ^^js\<D±/HK^liW^XoXiy--/i^U^^^--'9' 
[0 17 61 »:(c7|!:3IJ6^(^T^x>f:/'^hy 

B%^^^a^O«^$r, Hi 5^131 e^fflV^Tfft^^ 
01 5fi;*:^ffi0iJOTiJ^T->r >^-^hy>^;^S«oM 

9 0 i±\cjfm^t\^tz. mmul 501^. (y- 
h) IS^iblHiK 1 5 0 2 ^ , 7=^-^5' (y->«^)^^SbiHite 

30 1 5 0 SXm^^tl^o ®*TFT 1 5 0 Of^n^-^^ 

0 3 li^tt^tv-y- hmn 1 6 0 3^ y-;^gai» i e o 

4-CM^Ifi51 5 0 1 tCg^M$tvTV>5o 
[ O 1 7 7 1 1 6 15 1 <D±mmX^ ^ , 

1^ 1 iif*<?5ji®0t?fc5oM*T F TUn ^^;^/W'^T 
FTT^^o y-MMIl 6 0 2tC]gj^LTJ^fig$H^ 

</-h«Si 6 0 3t^. ia^^nrv>/^v^<5^- 

40 ^lft'VX^(DT(D^^mt^m 16 0 1 t^|ILTV^^o S 

v-MiS. mi o^)^i^®^355?^^$HTV^5c ^fc, M 
^TFT<DKW:/(i)(;ifi, y-hJfe&IK 

2:, y-hmmtm\:^unxm^:^tifzmmti)>h. ^ 

If^Si 6 o 7^^?g^^^^Tv^^o ^/c, laietr^-r 

A— A', i3J:TJ«B-B*|Cfr^ofc^®«3gfi, ^14tC 

[0178] :^mmmxn. mmr f t i 5 o o ^^zf 

/\-y-h<Dmikti.x\^^^t^. ^^>i^/i^y—h(ommx 
50 t>av^L, h])^ji^v-hti.tz^/i-^y-hmmz\^ 



(19) 

as 

[0 17 9] tHJfifiais] ^HJSWr-fi. T^T-^^-^ 
h y ^;^M?RS^^S?«(oii^SP(Dft&<^«^a«»i^0 1 7 

[0 1 8 0] 1^1 7 (A) JiSig'Cfc D . \% 10 

1 M^(7)±®iaT*fe5oM^atcj«^T F T;6S^lt 
^nTV>-5, *fciai7 (A) (Z>A-A'»f®fi, m\ 
7 (B) Jc*HSi:LTV>So Ma«lf^i5^ ^ KMO« 

mx\ m\(oMmMi 7 1 4. ii2o«aai 7 i 

Ii3(7)^m^ 1 7 1 5;6>^^s;orv^5o 
^t-gjg^$tt5>>'- 1 (ommm 1717, 1 

7 1 9 ^||2<7)*Sei 7 1 8. \ 7 20tf)^h^^X 

v>^o 1117 (A) ^c:^^|l^^tuTv^?:^v^^^ 

[0 18 1] mmm^^ m2z\t^ nmmix^x^t:^ 

y-:^m-^mmmmm^2 301. hm^m 
mm»m^ (a) 2307, hm-^mmmmm^ 
(B) 2 3 11. :/y^-y— i^iHiK2 312. mm^2 

3 0 6 ^^rLTl/>5o 

[0182] y-:^m^^mmmw}m^ 2 3 0 1 30 

hUv^>^^lpIK2 3 O 2. U-</W>^:7^$^IeIK2 3 0 3. 
>'<y>^T[H]K2 3 0 4. -^l^yV l^^mii2 3 0 5^m 

[0 18 3] *fc. y~ hfs-^»^B!l^®ilpIK (A) 2 3 

0 7Ji. M^v^;^i5'|Hl^2 3 0 8. W-^/Vi/^^ ^HI 
iS2 3 0 9. y<^y'yrm^2 3 1 0^Mx:TV^-5o 

hm^-mmmmm^ (b) 2311 >bi^^^^«^-efe 
[0 18 4] cr-c. ^th^in(Dm^(DmmmB£(D—m 

^^^t. M/v^>^^(eIK2 3 0 2. 2 3 08(il 40 
O— leV-CfcD. W^/V'>:7^1hIK2 3 0 3. 2 30 
9. y<-y^rm^2 3 0 4, 2 3 10, 1^>':7'y l^^^ 
K2 3 0 5. mmU2 3 0 6{il 4 — 1 6 VT**>o^c„ 
1^:/:/y V1/IUK2 3 0 5. 1I*S152 3 0 6fiRPAD$tt 

[0 18 5] n^-v-^/V-MTFTtD^i&mBE 
$:%iaUT. LDD««t/ji-5B2<D^*ifife«*S<0:g$ 
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[0 18 6] ^2 4 (A) (iv':7 M^i;?j^iJ^|nISg(DTF 

^/VMT F T }^v->'^/W>/— h X^h «9 , K l/'f ^-{ffllCO 
^ L D ^ ^ H 2 (0;f:j^i^^*S:$s^(t b ttT V ^ 

«6 (GOLD®^) 20 e St t:^—y<—'7^yZfVfj:\f^h 
DD^^2 0 6 bOS^ti, «?!lXL{^. 1^2 6(c:^;t{lg: 
<. 20 6 a^2. O/im. 2 0 6 b 1 . O/iin^L 

[0 18 7] 1112 4 {B) y<y:7 

rlHlS<?)TFTO«^t?!l^:^LTV^5o :itT.iboip]gso 

n^^^/UMTFTtiy>^>'Vy— LXfe^, 

:/«tc: L DDS^a: «»|| 2 <?:^:T^3ffife®«c:6sSJt ^tuT 

(GOLDM«) 20 5 a. 20 5 c<D:^$^2. 
5|im^L. ^5/:7'Lj^^VnLDD®«2 O 5 

b. 2 0 5 d(^:g$^2. 5 Mmii-^r ^;&Sx*#5o 

TFT<7)<>*— hH^::?^/^>>'— Mcl5S^$tt-f. > 
>^Jl-^-\><Dmmtl.Xi,!^\.^L.^ ^WC(D^-h^Wt 

^2 4 (B) \z.^^^o^j:i^iyT>mm^mn^^t\zx 

[0 1 8 8] 132 4 (C) Jif->:/y ^^^©^OTFT 

(OTnmmm^mn^ivx\^^^. ^-hmMt:^—^^— 

^yy-r^hTH^mWi (GOLD««) 20 5 a ^20 

6a, RX^:t—y<—vyy'l.t^t\^^l^UJ:>mi^2 0 5 ht 
20 6 bcoS$(j:, ^n^ix^b<-r-5w^;6S»*L 

^ (GOLD^^) 2 0 5 a^ 206 a^l. 5 ;z m. 
y^— ^ y:7'b^'cCV^LDD^^2 05bt206b(O 

[0 18 9] 024 (D) fiM*»0«^S«?i|^:^UTV> 
^<OlH]^On^^^/uMTFTf±-^/V^>j7'— hT*fe 

DD®« (GOLD®^) 20 5a, 205b, 206 
a, 206c^l. 5m m. >'^— ^ ,y >^ L^j^l/^ L D 
D®«2 06 b. 2 06d<O:g^^l. Sfimt-th:! 

[0 19 0] immmi o] ^^mmrnxn. :^^m<or 

a^iZ^A//c^««:gB^^oV^T@ 25. 1333. 034 

xmrn-r^. 
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[01921025 (A) nm^mmX^h^. ^i^90 

0 1. ^^m:*Si59 0 0 2. ^^A:^S|5 9 0 0 3 . 

3^89 0 04. g^f^^-f :y^9 0 0 5. r>'7^-^900 
6;^^>b«^^^^TV^^o *M^^liiP^tB;^gB9 O 0 
2, ^^A;^?§P9 0 0 3. XU5rtJ^7=^^:/-^hy 

m^m^ti^^mm 9004 tcisffl-r ^ - ^ ^s-x?^ s„ 

[0 1 9 3] BI2 5 (B) ^T*fo*) . 

9 10 1. *:^^M9 10 2. ^^A;^a59 10 3.^ 
i¥:^^iy^9 104. ^^5^xy — 9 10 5. 9 1 

0 6;^-^^oTV>:5. *:M^^Ji^^A;^gi5 9 1 0 3. 

2 . §«gC 9 10 6 IcSffl-r 5 r ^ t^X*^ -So 

[0 19 41122 5 (C) fi^^'M/W^i^^f^^^Jr-efc 
'9 . ;^fr9 2 0 1. ^gj$9 2 0 2. ^^SU 9 2 0 

3. ^f^;^-^ >^^9 2 o 4. m^mmi9 2 0 5xm^^ 

tt'CV>-5o *ia*5^f:i§:«gP9 2.0 3. RXJ^T^^^c:/ 

^hv ^ :^m^^mx,ti^7r:mm 9205 (cs^-r 5 r 

[0 1 9 51 1112 5 (D) 

^r*fe«9. *^9 3 0 1. ^^i^M9 3 0 2. 

9 3 0 3T*^^$n6o *P^^Ji^^S®9 3 0 21C 

[0 19 61132 5 (E) l^yrM:/nv?:ii^i$^— T*^ 
0. *:{^9 4 0 1. 3feM9 4 0 2. ^^igM9 4 0 3. 
<H3ti^--^:'^::^y ^/iJ' 9 4 0 4. y >^ V-iJ'^^^— 9 4 O 
5. 94 0 6. y->'9 4 O TT'Sfife^n-So 

[01971025 (F) ti^^SST-fct). *:f^c95 
0 1. ^mmm.9 5 0 2. 9 5 0 3. IE16^SE*9 5 0 

4. ^f^;^>f -/^9 5 0 5. Tl^^^9 S O Qt^hm^ 
$iXT*5!9. ^^-T'^f;^^;^ (MD) VDtC|2lg$;h. 

xhho «^i^B9 5 0 2. 9 5 0 3 nm^m<Dm^m 

[0 19 81 03 3 (A) f^^<— y-i^/WnV'tfa. — t$?T* 
$>9. *i^9 6 0 1. M«A;^a9 6 0 2. *^iSa9 
6 0 3. K9 6 O 4-e^^$tL-5o 

[01991033 (B) {i^t3>/^A^|S®U/cfEfi 

y) , ^flc 9 7 0 1. ^^i^g 9 7 0 2. ^ fc'— ;«7a5 9 7 
9 3. m»mi^9 7 0 4. 8^f^;^-< >^9 7 O 5T*«« 

^JxSo :i(ommrtm»mi^tvxuvr> (Di 

gital Versatile Disc). CD^ 
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[0 2 0 01 03 3 (D) . * 

«C9 8 0 1. ^^ilB9 8 0 2. g§HBa59 8 0 3. Slf^ 
;^>f:y^9 8 0 4. (0^U?fcV^) -CS^^tb 

So *^^^^^^i^g9 8 0 2^-^(Dflfe<Oft-^SlJ®lHl 

Klc:Sffl^S;ii:;5S-C#So 

[020 11 034 (A) «:7n>' h^:/av?ai^:J^ — 
T-fcD. S*t3^®3 6 0 1. y — ^^3 6 0 2-C«^ 
^tl/So *^^flSMS^g3 6 O l^^com^^iB^^mM 

10 |HjBiJ:Sffli- S w t d5-c^ So 

[0 2 0 21 03 4 (B) {^y T^:7'a^:;?^iJ^>— T-$> 
!9. *:flc3 7 0 1. S«^fi3 7 0 2. ^7^-3 7 0 

3. ;^i5^y->'3 7 0 4T*«^$nSo ^^mni&kfm 

@ 3 7 0 2 5 O 1 0 0 

So 

[0 2 0 31 ^J:^. 03 4 (C) f;t. 03 4 (A) RXJ^ 
03 4 (B) f?^tC*5ttSlS:lt3^M3 6 0 1. 3 7 0 2 
«jtcO-M^^U:rc0T*feSo SM^B3 6 0 1. 3 7 
20 0 2 Ji. 3tS3fe^^ 3 8 0 1. ^ 3 8 0 2. 3 8 0 
5 — 3 8 0 7. ^ ^ 8 0 3. 3 8 0 

4. 3t^U>-X3 8 0 8. 3 8 0 9. 3 8 1 1 . ig^s^ 
^^83 8 10. &kiytmM3 8 1 2T^«fife^ttSo S 
It3fe^m3 8 1 2fi. SI*l^>'X^«^fc*^i^T«« 
^ttSo *IIJ6«?9f^?^S*;^g« 3 8 1 0trHo<£^i- 

^"C$>oTtJ:v\ ^;rc. 03 4 (C) «^'(C:fcV^T4^S3 
[0 2 0 41 03 4 (D) W:. 03 4 (C) tf'JC 

*5fts)fe2i3fe^*3 8 0 1 (Dmm:(o—m^^vfzmx^ 

So **160*lT*f^. *i!i3fe^^3 8 0 1 ytUS S 1 
3. 3 8 14. -^^P^yXAS 815. =i y u^- 
X3 8 1 6. 3 8 2 0. V-^-Xr U-Y 3 8 1 7 . 3 8 1 
8. il5t^«|^^3 8 1 9-e«fiK^tLSo 03 4 

(D) (^:^Lfc3tM^^*ti3t^Ii^2offiv^fc^^ 5tM 

II^Pffl5i-S7>f/^A. I R:7>f /w^^s^^ttT^ J: 
[0 2 0 51 ^fc. w;iTMi:0:^U>fc;5^o;rcd5. 

-^;65pjtgX*4>So 

[0 2 0 61 [llte«l 1 l*3llfe0iI"Cf^. *:^^t:fflV^ 

TEL hnyU^^>>-fe^/x) (EL 

50 m^mmth^^o) ^f^s^Lfcw^col^ria§g-rso 
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[0 2 0 7] 1^2 7 (A) ti:*:^^^ffiV>fcEL^^y>- 
:^jU(D±mmX*h^o M2 7 (A) ^^::^^V^T. 10 {iS 

So 

[0 2 0 81 :i<Dt^<^ti:< thmmn. »^\.<nm 

9{cJ:oTSffil OJc@«$-fr. S«lOi:oraic«H 

[0 2 0 9] $ V— y ^-^Wl 8 t&mi 0 t(D 

[0 2 10] ^fc. 13 2 7 (B) \'X:^mMmcOEhm7fi 

^<:^/i^<Dmmmmxh ^ . mm i o . 2 1 <D_btc 
^ p ^ ^ ^yi^MT F T ^la^-^tPitTt CMO s iHi8S 

^LTV^;5o ) 2 2RXJ^mmnmTFT2 3 (fib. :i 

r-ef^ E L^^-^comss^®j®i-5T F TfcJtia^ ur 

V^5o ) ^5J^^$tbTV^So ^iblHlK^TFT2 2 
Tt^. El2lC^Lfcn^^^/i-STFT^:fcf:ip^-r^ 30 
/^MTFT^fflV^i^t^g:V^ ll*afflTFT2 3 

(Cti^ 2 tC^ bfc n ^-Y^/^^T F T^yhJi p ^ir ^/l- 
^TFT^ffiV>tVf^aV\ 
[0 2 11] ;*:^^^ffiV>T^«j|HlKffiTFT2 2. ® 

ig^]^ i^mtm) 2 6 TFT23<DK1^ 

>(i^tmnmz.^m'r^mmmmmxfj:^mmm,m2 7 

Ur, ®«m«2 7^?^*Ufc^. i»gdS2 8^J^^ 
[0212] E L® 2 9 ^m^-t^o E 2 9 



[0 2 131 *:SIJSfi»|-C«. K— ^:^^^fflV>T^ 

y-m^t^'^mttji^o ^<om\^h. ^^^m ccc 

[0 2 14] ELg2 9$rJl^^Lfcb. -^cOilC^SiS 

otrjg^-rso mm3otKLm2 9<D^m\z^iE^^ 
yki^'^mm}^mtimw^\^x^< ^ttm^ uv^ t^^o 
T. M^^x'Ei.m2 9tmm3o^mm^m-rhf)\ 

Kffi3 0^?g)*-r5^v^o:fcx*d5iei^S-cfc5o *llifi 

So 

[0215] :*:^Jg0*J-eH^^ 3 0 bX. L i 

g«3t^fflV^So ^flc6^lctiELg2 9±J;i^^P?£T?l 
ninJ?<DL i F (:7 5/<by^^>A) l^^J^^L. ^(7)± 
tC3 0 0 nmffcor^V^^'^AK^Ji^^'t'So ^^0^. 
^5JO^mti|Bt-e^SMg AgmS^ffiV>Ttg:V\ 
TiSffi3 0J:i3 l-C^^^^S««^c*5V^-CiE»l 6Jcg| 

j^^nso laiii 6}*i^^3 ojcgf^omjE^-^x.sfc 

TFPC 1 7lJ:SjK$tvSo 

[0 2 16] 3 1 ^c^^i^/c^^^c^5v^r^1S3 0 
^1 6^^mM^t-s^-rsfcie)ic. ^F«mi&]g2 es. 

So ctv?>H@rate3gdR2 6(D3iy^:^i/^ (W*«ffi 

m (ELg?f^^«ro^p|;?coj^^^) fc?^^UT43t:t 
r^ftv\ ifei&K2 8$:^t/^i^i/i-SBgJ-. SB 

SBte&M2 6 ^itejg:K2 8;&?I^C«J3g«-^St-t?fett 
"C#So 

[0 2 17] ^fc. Sl^l 6H>--y >'^Wl 8 irS^ 

1 O^CDral^^K (mUg^lfll 9-CS^5i^TV^5o ) 

^Srilo-CFPC 1 7tc®^6«j(c:g|jK^nSo ciw 
XXmM 1 6 lCoV>-Cl^^ Ufcd5, ^fecoffi^ 14.15 
tj^SltCUTix— y ^^i/l^ 1 SCDT^iioTFPC 1 7 

[0218] ]^_h<7) J: 9 fl.m^Xfl^'E L^:^^<^7HC 

(r> $ ^tcpai/j:»r®«3tSr@ 2 8 Ic. Jb®«it^@ 2 9 
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(A) iC. Mnm^m2 9 (B) JC^-To 1^2 8. 1112 
9 (A) RXJ^m29 (B) T•^i^iiC0^?^-^?S:^V^2)Or* 

[0 2 191 1^2 SJC^oV^r. S^2 4 0 1 JtiC^ttb 
>^^>^:/ffiTFT 2 4 0 2f:i^^^ 
llife?i^^lT*El2T*^L/cTFT) CO n ^^-^/l-MT F 

[0 2 2 01 -^ft. mmmmmT¥r2 40 3\t7^m^ 

y^:/i/^TFT 2 4 0 2<7) Kl^>f >'iaj^3 5 
t«iK3 6tCj:oT«»EMI8lfflTFT(^>/-hmS3 7 20 

[0 2 2 11 :L<Obt. mmMmmTFT2 40^f>^:^ 

mMmm t f t ti e l ^ mfi 5 ssiti ^ ^ 

hmmm^ift vxy- hmm (mma^^- vmmt u 30 

^m\fh^mmm(ommnmi^xmi0}xh^o 
[02221 *fc. :^mmmxnm.^mmmTFT 2 4 

0 3^i^:^^>'wy- ^fllst'CS^UTv^;5^^ WSl<ot 

FT^iE^ilCo/^tffc-r/i-^'J^- h^jt^ LTt>^V\ 
^S[(7>TFT^M^Jl21o/itfT^StelC^-Y^ 

[0 2 2 31 ^/c. ^29 (A) J; 9 S^lS^J 40 

mmrF T 2 4 0 3 (D^— hmffi 37 1 fii^wMyt 2 4 

0 4-e^$ix5^«T\ nmMmmT¥T2 A0 3<DV 

u^>'gMl4 o^^iitK^^LTfi/,^^0 2 
4 0 4-e^$tL5ffi«"e^i=I:^7^:xi^^5Jg^$i^5^ c 

(0=i>7^>1h2 4 0 4fiM:^^J^ffiTFT 2 4 0 3 CO^ 

m 2 5 0 1 iCjglR^tl.. ^lC-^<omffi;&5^x.^ttT 
[0 2 2 41 y^>'^mTFr2 40 2RXimUm so 



^ffiTFT 2 4 0 3 0jiiC{t^l yN':y^/->— >]K4 

i;d5^tt^>tb. ^o±tc^^J3gJffe^MT*/.^6^Ja{k:]i[4 2 

;&5?g^$tt5o ¥Ja<kK4 2^^V^TTFTlCi:^^^ 

[0 2 2 51 *fc, 4 3tis:tti4<oi^v>#mMr*?:r:6M 
iRm« (EL ^^(7)^11) xhr). mMmmmTFT2 

[0 2 2 61 ^fc. ite^M ($f^U<tl«jig) X*?F^^$ 
H:fc^^^^^'4 4a. 4 4b(;iJ:!??^^$tty^c:» (H^t-ffi 
^-r-S) <D^\^m^m4 4i)m^^ti^o ^J::^. :i^x 
fi— ®^L;0^I1^L-CV>j:cv^;6^ R (#) . G (li^) . 
B (*) <7)«-fe(cmLfc^^B^f^D5>ttTt>av\ 

n^m\^^^o ixmmj^^V'^-^^mti.xi^. 7t^vy< 

yy:ii=^u>}f=^u>^ (ppv) jj^y tf^/w;&7W^ 
(PVK) :7yV;^-UV^/^if;&5^ff btt 

[0 2 2 71 fj:^. FPvm^mF,i.iint\.x\^m^ 

tjtm(Dh(Dt^h^^^. m^Y£ TH. Shcenk.H. Becker, O.G 
elsen.E.Rluge.W.Kreuder.and H.Spreitzer, "Polymers 
forLight Emitting Diodes'* .Euro Display, Proceedin 
gs, 1999. p. 33-37 J -^^P^^l 0-9 2 5 7 6^{d:mc 

[0 2 2 81 ^W^^^^%mt L-Cri. 

^7W:7ai:=. W>'^^V^tt^^SV>o MJ?li3 0— 1 5 0 n 
m (»*U< W:4 0-1 O Onm) i:-mf:fav>o 
[0 2 2 91 mU. i^±<0^fi^*Si: LTfflV^5:lt 

[0 2 3 01 «:?Lfi. :^mmmxyt:^d^-^Psm^^ 

%mt\.xm^^^m^7^\^t:.i^. {£5>^^wmEL*t<sf 
^fflv>Tt>g.v\ ^fc. mM^^m^m.m^xmt\.x 

[0 2 3 11 :$immmX{tm^m4 5<D±\ZVET>OT 
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[0 2 3 2] 7^'eff^^$tt/c^^-CEL^^2 
4 0 5;&5^^-f-S„ rr-ev>5 EL^^2 4 0 5 

Ji. M^mS (^11) 4 3. ^3fe®4 5. iE7LaAM4 
6^U^^114 7'C?^^^;h.fc:::i:/7^>f-^ffi-ro 02 9 

(A) 0 \^mmmM4 3 iiM^cDSiai-f^t^- 

[0 2 3 3] ^Cl^-e. *:*16««lTfi. |©ffi4 7(0±jc 20 

^b^cm2^^:y^>-<-V3>']^4 8^^^tTV^^, ^2 

[0 2 3 4] J^±CDj:9{-*M^^COEL«^^^^/Vfl 

[0 2 3 51 ^Jfemffii-e 

UT*II^S^<OEL^^^^^/^^^^/^Sr 
[0 2 3 6] [Slffi^iJ 1 2 ] *:||J6^T*J*. 1 1 

l;l^Lfc®^^f^i^c:^ov^r. EL^^2 4 0 5cr)«it^^ 4o 

5o ^2 9 (A) O^itirM^'^^^flEL^^O 

[0 2 3 7] 1^3 0^C4t5V^T. MMW^MT ¥ T 2 6 0 

1 yt:^m^m<oi>^^:^;\^mTFT^m\^^xm^^f\^ 
[02 38] :^^mm'r^\i. mmwm mm sotx. 



[0 2 3 9] ^UT. j»»K-C;^j:-5^^>'i5^ 5 la. 5 1b 

tm^^Mz-^^ m^w^\^^^^-)) \f=^jv^/v^<^>r— 
j\^xf^^^^m^ 2i)^m^^f\.^o ^(o±.K\ti^3 

Tir^/l^r-fe h^- h (a c a cKt^|^$^^-5) T'Jfc 
5«^aAa5 3. T/v^^e^A'g^^T-*§^ffi5 4;6S 
JfM^nSo rco^^. ^^§15 4;6V^^:ye^-<— 
^LTt>^t^-r5o :i5 LTEL^^2 6 0 2355^^^$ 

[0 2401 5 3 l.fz^ 

m»S*J»^TFT2 6 O 1 Hp^^^/VISTFT-C 

[0 24 11 ti:^. ^mmmcomm^. mmmm i e 

Lx:^mmm(OKi.m^y<^ji^^m\^''^:it\^^^ 

[0 2 4 2] immm 1 3] y^mmmxi^. ^29 
(B) \c7r^Ltzm^mtnmfj:^mm(Dmmti.fzm^ 

(0«tCoV>TlIl3 1 tc^^o ^ct:Jo. *^^S^J^;l4oV^T. 

2 7 0 1 {l;^^ y^V-^fflTFT 2 7 0 2<oy— 

2 7 0 3^:^^ y^l^i^mTFT 2 7 0 2<D^—h 
2 7 0 4J:imaL*J®lffiTFT. 2 7 0 5f^=«:^7^ 
2706. 2708 f^«««j^i». 2 7 O 7 flE 

[0 2 4 3] 133 1 {A) ~o<Dmmmxmm^i(^ 
m2 7 0 6^^mti.tcm^<Dmxh^o ip^> zioo 

Pf*d5a«tti^j»2 7 0 6 ^if»'iL>{ci»^|J;^/^-5 i 5tc 

(D:iz^^Uh'r^ti>^x^^fzii>. mmu^^hit^mn 

[0 2 4 4] ^fc. gi3 1 (B) mm.mi^m2 7 0 
8 hmm2 7 0 3 tw^{^wtntzm^(omxh 

So ^J^:^. 03 1 (B) T*Hm^*i^^2 7 O 8 
MBi»2 7 0 3 tt^m^JihtJ:\i^Xo\z.m^^tzmmtti:^ 

m^. mmmt^m2 7 ost^- hm» 27 03 txm 
iSfsa^b-r 5 w t fi^x^ 

[0 2 4 5] m3 1 (C) fi. 03 1 (B) CD« 

it ^ 2 7 0 8 hm.m 2 7 0 3 ^ 

WtC^ti-. $ btC. Z:o<7)®^^m^tt^^2 7 0 8 

^fc. mMmi^m2 70s $ry- hej»2 7 0 3<ov>-r 
mmmi^f^(D^wc^mh't:ztii^x^^fzit. m 
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[0 24 6] /j^io. ^mmmcom^i^. mmm 1 1 
[0 2 4 7] immmi 4] sic^ufciaa i 

(A) , 133 1 (B) -Cf^mStMffll^TFT 2 4 0 3(D 
h{cf)>:d^^m&^mWT^tcmc::2i^y^:^^ 2 4 0 
4$r^ftS«iS^UTV>5dS, ^:y'f>^2 4 0 4^m 10 

[0 2 4 81 ^jsca 1 3 (om^. mmmmmTF t 2 4 
0 3^ i^xm 2 8 fc^-r J: 5 n ^^^/V^ 

mm^ 2 4 0 4 (Ditt> r> t ux«lffi«3^c«v^ 

[0 2 4 9] Z(om±mWL<o^^^<iy^:y:^\'i:±W,^— 20 

[0 2 5 01 *fc. 1^3 1 (A) . (B) . (C) <D« 

[0 2 5 11 *iiJ6t?«<^«^f*> mmmmi--e 
Rxj^mmm i - a co^^ ^ g s \^m^^f^^xmm^^ 

Sfui: vx^mmm<ommmm^m't^ e l^^^<^>'v^ so 

[0 2 5 2] immm 1 s]mmm 7X7^:1. fzcDm^Bmm 
mm. ^ :y M^^^^ I- 1 « v > ^ r 

i::d5prffi-efe^o 1998, SID. "Characteristic 

s and Driving Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Timeand High Con 
trast Ratio with Gray-Scale Capability" by H. Furu 
e et al.-^. 1997, SID DIGEST, 841. ''A Full-Color T 
hresholdless AntiferroelectricLCD Exhibiting Wide 
Viewing Angle with Fast Response Time" by T. Yoshi 40 
da et al.^. 1996. J, Mater. Chan. 6(4). 671-673. 

"Thresholdless antiferroelectricity in liquid cry 
stals and its application to displays" by S. Inui 
et al.-^. *@#flF®5594569 ^^:im^^tlitm&^m 

\f^^:ztfi^'^mxh^o 
[0 2 5 31 ^;^|a-=»u^y'y lyi^m-ji^'^y^i^:^?^ 

^y'^ y^cmm»^m^m^m^m.^m& (flo 



^^^^^m 2 2 tc^i-, 13 2 2 (c^-r J: 5 /^^^mtt 

^-Kj ^l^^^i^TV^-5o 02 2^c^'t-^7:7o«£Wfi 

mmm {i£M^m\ ^m^mwnmx^^. rHa i 

Ha l f-Vif;<-f KFLCD" . ^4 6 

mj:&m^m^mm^^mi^^m^'^m^. 1999^3 
mi 3 1 6M. ^^n^w.hco'' ^mn^m^B\z.^ 

S^i>id:7 /W;^7^-L CD" . ®fB^3#m3-^Ml 9 
OM(CPLV\ 

[0 2 5 4] 113 2tC^$n5i: ptc, :L<O^0^S:^m 

[0 2 5 51 ^fc. fe^^g:^^^c;^v^T^^Kmta^^ 
-rssa^^ssRSttffis (aflo tv^9o 

^^m^B^m-r^m^m^B^a^. mm\::M\^xmmm7bm 

^cr>^«mJEd5j^±2. 5V 
U& (iryvjp^ 1 m-- 2 // m) CD t>C0 t^^ffl $n-CV> 

[0 2 5 6] ML#v^1SK?^K«tt?l# 
^-^v^5m'g^(c{^. iij^tcltgj6^;k:t t^^^mmf)^^^^ 
[0 2 5 7] r(OJ:5^^i«lU#v^ffiR^SI«tt^S 

^mffB^:^mm<DmrB^^mm\^m v ^ 5 r ^ j: o re 

So 

[0 2 5 8] 

[0 2 5 9] ^fc. n^^^^^/V^TF 

Slg2cO^*Bife^«c(c::fcV^-C. 2 0^3Wifefil«c;65 

Stcf^*)5>*t6Ci^d5^ig-rfe^, M^i^^^zi^. TFT 
-^<-^ !y>^*rS^«^ (GOLD^^) <b;r"^<~^ ;/ 
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JEEX'T F TSbf^^-fr^^^tc, ^^^^i^om*lmEE^ci^: 

[mil T F TOf^Kxm^^r»r®^o 

m2\ TFT (^ftSS!XS^:^-r»®m CMO S HI 

[H 4 ] TFT (7)f^iSXm^^i-W®iao 
[IS 5 1 T F T(Of^Mxa^^-rWf®0o 
IIS 6 1 T F TOf^S[Xig^^i-»ffli^ <k CMO S HI 



T F T(7)f^®Xp^^i-^®a 
TFT (Of^SXStr^-r^ffiia ^ CMO S HI 



[117] 

T F Tcof^six^^^-r^ffiiao 

[ El 1 0 ] TFT (nvmxM^7f^-fi§mm. 

[gli 1] T^x^>^*^ h y i?^;^S«co»f®llo 

[gji 21 T^y^'^zf-^hD ^::^mm<ommm. 

[mis] ?Sfi*^i?iS(of^sxss:^-r0„ 

[mi 51 Ti^7^-<>^-^by ^;^s«<^>^«iao 

imi 61 r^^^:/-^ h y ^;^iEiK<7?_h®igo 

[0171 M^^f^t^ J:®m ^ mmmo 
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[0181 ^SMv y =1 v^<7)f^Kxm^^i-0o 
[0191 ^SWv y =1 >^of^Mxm^^i-0o 
[0201 ss*S V y = i^K<^f^®xm^^-t-0o 
[0211 SfsS V y n >^]^of^sxa^^-r0o 

[02 21 TFTOf^SXS^^i-^®0o 
[02 31 Ti^y-^-f^ V y ^SfSS^^SggcD- 
lllifi?gffi(75|lIK>^n 5. 0, 
[0241 *^^OT F TO«^^^i-0, 
*^flci^gO-«3j ^:^'r 0o 



[02 51 

[02 61 

[02 71 
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E L*^/N*^/KD±ffi0^r/^®[l, 



[0291 E L^^y-^^/POpi^laSOiffiWittr^T/ 
[HlK0^;^^0o 

[0301 E \.^7T^^<:^)\^(omm^(ommm'^^7f;rt 

0O 

[0311 E L^^^-^^^i/vcoM^gBOlHlKmfr^-r 

0O 

[0321 R3SK«ttJS'&^fB03tS3a^«Ftt<Z)-e!l 

^^i-0o 

[0331 ^m^'mm.<r>-m^^^m. 
[0341 #^«c^ao-^^^i-0, 
[??^oift^i 

2 0 1. 2 0 4 

2 0 9. 2 10 >$^— hSffi 

2 11. 2 12 y— xmffi 
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(A) 



(B) 



[031 
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419- — rozisca Ml 
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401. 402, 403. 404. 413. 414. 415. 416. 417. 418:lry- X^73l>. 
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425. 42S. 427:r -Vft'W> 
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987. 988. 992. 993:S2(9^I6MI«(U)D), 989:1 
S95:ffiWmi&«€tft 
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